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Abstract
Purpose Associations between low socio-economic class
and alcohol use disorders are relatively well established in
developed countries; however, there is comparably little
research in India and other developing countries on
the associations between socio-economic class, drinking
patterns, and alcohol-related problems. We sought to assess
drinking patterns and adverse outcomes among male drink-
ers and examine whether the association between drinking
patterns and adverse outcomes differ by socioeconomic
class.
Methods Population survey of 732 male drinkers
screened from 1,899 men, aged 18 to 49 years, randomly
selected from rural and urban communities in northern
Goa, India.
Results Usual quantity of alcohol consumed by 14.8 %
(rural 16.8 %; urban 13.6 %) current drinkers is at high-
risk level. About 28.6 % (rural 31 %; urban 27.2 %) and
33.7 % (rural 30.5 %; urban 35.5 %) of current drinkers
reported monthly or more frequent heavy episodic drinking
and drunkenness, respectively. Lower education and lower
standard of living (SLI) were associated with higher usual
quantity of alcohol consumption. More frequent heavy
episodic drinking was associated with older age, being
separated, lower education, and lower standard of living;
weekly or more frequent drunkenness was associated only
with rural residence. All three risky drinking patterns were
associated with common mental disorders, sexual risk,
intimate partner violence, acute alcohol-related conse-
quences, and alcohol dependence. Significant interactions
between SLI and risky alcohol use patterns suggested an
increased risk of intimate partner violence among men with
risky drinking and lower SLI.
Conclusions Risky drinking patterns are common among
male drinkers in Goa and associated with lower socio-
economic class. A range of adverse health and social
outcomes were associated with risky drinking across all
socio-economic classes. Alcohol policy should target risky
drinking patterns, particularly among poorer men, to
reduce the health and social burden of alcohol use in India.
Keywords Hazardous alcohol use  Drinking patterns 
India  Socioeconomic class  Alcohol related consequences
Introduction
Alcohol use disorders (AUDs) represent a spectrum of
health conditions ranging from drinking alcohol at haz-
ardous levels (which pose a risk to health and social out-
comes) to alcohol dependence. The burden of disease
attributable to AUDs is estimated to be greater in low- and
middle-income countries than in high-income countries.
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Although lifetime alcohol abstention rate is high in India
(79.2 %) compared with average abstention rates in World
Health and Organization’s [1] African (57.3 %), American
(21.5 %), and European (18.9 %) regions, [2] the rates of
AUD amongst those who drink are relatively high [3]. The
epidemiological picture in India is characterized by pre-
dominantly male drinking; frequent, heavy drinking; pref-
erence for spirits with high alcohol content; [4, 5, 6], and
high rates of alcohol-attributable mortality (15–20 % of all
deaths and 25 % of deaths among men 15–44 year age
group) [7] and alcohol dependence (17–26 % among cur-
rent drinkers) [3] relative to the volume of alcohol.
Research suggests specific patterns of alcohol con-
sumption increase the risk of morbidity and mortality [8].
For example, heavy episodic drinking (HED, sometimes
called ‘‘binge’’ drinking) or the consumption of the
equivalent of more than 60 g of pure ethanol in a day,
increases the risk for diverse alcohol-related harms [9].
Several of these harms, including drunk driving, interper-
sonal violence, and injury have implications beyond the
drinker by generating harm to others [10]. Heavy episodic
drinking is reported to be more common among drinkers in
poorer drinking populations, within countries as well as
globally [11]. Risky drinking patterns may underlie the
emergence of AUDs as a public health crisis in India
[12, 13].
In addition to the average amount of alcohol consumed,
there are several ways that alcohol consumption patterns
have been measured [14]. Patterns of consumption exam-
ined in this study include usual quantity of alcohol con-
sumed on a drinking day (sometimes referred to as drinks
per drinking day), HED, and frequency of drunkenness
(i.e., the number of days drank ‘‘enough to feel drunk’’).
These alcohol consumption patterns have been shown to
indicate acute and chronic alcohol-related problems [14],
alcohol dependence [15], and mortality [16] in developed
countries like the US. However, little is known in the
Indian context about the prevalence of each specific
drinking pattern indicator and its association with alcohol-
related problems. In addition, while associations between
low socio-economic class and AUDs are relatively well
established in developed countries [17], there is compara-
bly little research in India on the associations between
socio-economic class, drinking patterns, and alcohol-rela-
ted problems.
The aims of this study were to (1) describe the preva-
lence of three specific patterns of alcohol use in a popu-
lation sample of male drinkers in Goa; (2) describe the
associations of these alcohol use patterns with socio-
demographic factors and with adverse health and social
outcomes; and (3) assess whether associations between
drinking patterns and adverse outcomes differ by socio-
economic class.
Methods
Sample
The study was set in Goa, a small state on the west coast of
India, with a population of 1.4 million [18]. Goa is a transi-
tional state with a highly urbanized population and relatively
high levels of economic and social development comparable
to other southern states and urban settings [19]. Previous
studies in Goa with specific populations (e.g., male industrial
workers and primary care attendees) estimate hazardous
alcohol use in at least 30 % of all male drinkers [20, 21, 22].
Data from a population-based survey of respondents,
aged 18 to 49 years and randomly selected from rural and
urban communities in northern Goa, were used. A two-
staged probability sampling procedure, based on 2004 and
2006 electoral rolls, was used to select respondents. From a
randomly selected household the study subject was selec-
ted at random from those of eligible ages within the
households. A house was deemed unavailable when no
respondents were found at the randomly selected household
after three attempts at recruitment. The first house on the
right-hand side of the one deemed unavailable was selected
as the replacement household (n = 546; 28.8 %). Refusal
rates for randomly selected households were 1.5 % and
replacement households were 0.75 %.
Procedure
A two-stage methodology was adopted. The first stage com-
prised a screening interview, which included demographic and
socio-economic information, current drinking status, sexual
risk behavior, and intimate partner violence. In the second
stage, a sub-sample, comprising of (a) all men who reported
alcohol use (at least one whole drink containing 10 g of
alcohol) in the past year and (b) non drinkers randomly
selected in a 1:4 ratio, were invited to participate in a longer
interview which assessed alcohol use patterns, problems, and
adverse outcomes. All interviews were administered by male
interviewers, in private, in the respondents’ homes. First-stage
interviews took about 15 min and second-stage interviews just
over 60 min to complete. Both interviews were completed on
the same day for the large majority of respondents (98.8 %).
Measures
Demographic and Socioeconomic variables
Demographic factors assessed were age, area of residence
(urban/rural), ethnicity (Goan nativity or not), and marital
status.
Socio-economic factors assessed were education and
standard of living. A standard of living index (SLI) was
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created based on household assets and was consistent with
prior work on both international and Indian survey data
[23, 24]. Principal component analysis of seven selected
household assets suggested a single factor, accounting for
32.4 % of the variance (eigenvalue k1 = 4.22). A composite
asset score was computed by summing items weighted by
their factor loadings. Asset-based indices have been associ-
ated with mean alcohol consumption, economic development
and health indices in India [24], and we found strong associ-
ations (P \ 0.0001) with urban residence, education, and
experiencing hunger due to lack of money, supporting its use
as a valid indicator of SES. The asset score was categorized
into two categories of SLI: upper three quintiles and lower two
quintiles. The use of dichotomous SLI is consistent with other
studies in India, which have shown poorer health outcomes for
the respondents who fall in the poorest 40 % grouping for SLI
compared with the remaining 60 % of the population [23].
Alcohol use variables
Systematically assessed beverage-specific drink-size infor-
mation was used to define a drink [25] and the reported
numbers of drinks were converted to grams of pure ethanol
(one drink = 10 g of alcohol). The following three risky
drinking patterns were defined.
Usual quantity of consumption was assessed by asking
about the usual number of drinks consumed per drinking
day in the past 12 months. Current drinkers were catego-
rized into three groups: low risk (\40 g), medium risk
(40–60 g), and high risk ([60 g). This risk categorization
of quantity used by WHO allows international comparisons
of drinking levels, pattern, and related problems [26].
Heavy episodic drinking was assessed by asking the
frequency of consumption of drinks equivalent to 60 or
more grams of pure ethanol in a single occasion during the
past 12 months.
Drunkenness was elicited by the question ‘‘how often in
the last 12 months did you drink enough to feel drunk?’’
The response was categorized as less than monthly, at least
monthly (but less than weekly), and at least weekly during
the past 12 months. Previous studies in the US have sug-
gested that subjective self-report of intoxication may be a
better predictor of alcohol-related harm [27], compared
with heavy drinking, morning drinking, or total volume of
intake [28]. This measure implicitly adjusts for factors like
body water and metabolism rates and has been validated
against qualitative data [29].
Health and social outcomes
Five adverse health and social outcomes were assessed.
Common mental disorders (CMD) were assessed by the
general health questionnaire (GHQ). The GHQ [30] is a
widely used screening tool used internationally [31] for the
measurement of anxiety and depressive symptoms. The
Konkani version of the GHQ has been demonstrated to be
superior to several other primary care questionnaires for
detection of probable cases of CMD in Goa [32]. A cut-off
score of five, recommended for case detection in primary
care samples to denote probable CMDs, was used [33].
Sexual risk behaviors Respondents were asked if they
had ever engaged in any of the following ‘risky’ sexual
acts: sex with a commercial sex worker; sex for money or
gifts; sex with other men; or had two or more sexual
partners. Those who answered any of these questions in the
affirmative were then asked about these same behaviors
during the past 12 months. Due to the low count for spe-
cific sexual risk behaviors reported during the previous
12 months, a composite variable of any sexual risk
behavior in the previous 12 months was computed.
Intimate partner violence (IPV) Two questions sepa-
rately assessed self-reported perpetration of physical and
sexual violence: ‘‘In the past 12 months have you slapped,
hit, kicked, punched your partner or done something else
that did or could have hurt your partner physically?’’ and
‘‘In the past 12 months, have you had sex with your partner
when your partner was unwilling or forced your partner to
do sexual things or to have sex?’’ These questions were
based on the conflict tactic scale, a widely used measure of
interpersonal violence [34] used in prior studies on IPV
with men in India [35, 36]. Men reporting either type of
violence were coded as positive for IPV.
Acute alcohol-related consequences measured the overall
prevalence of 15 adverse events directly related to alcohol use
during the past 12 months. Adverse events included getting
into fights after drinking; problems at place of work due to
drinking; and health consequences, legal issues, and any other
tangible problems that have resulted from alcohol use. The
number of alcohol-related events answered in the affirmative
were summed and then categorized into two groups defined
as those reporting less than two events and those reporting
two or more events. Prior research in the US using this
standardized measure used two or more tangible conse-
quences as indicative of alcohol-related problems [37, 38].
Alcohol dependence The alcohol dependence measure from
the US national alcohol surveys that reflect DSM-IV defined
seven symptom domains [39] or criteria for alcohol dependence
was adapted [40, 41]. Respondents reporting at least one posi-
tive item from each of three or more symptom domains were
identified as alcohol dependent. However, this measure, while
standardized for surveys [41], is not a formal clinical diagnosis.
Analysis
Weights were applied to the data to account for the sam-
pling design, age distribution information from the
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electoral rolls, number of adults aged 18–49 years in the
household, under-sampling of non-drinkers in the second-
stage interviews, and non-response. Weights were also
rescaled to separately represent rural and urban sample
sizes. All analyses were a-priori adjusted for age and area
of residence (rural/urban) to account for rural/urban and
age-related differences in alcohol use. First, frequencies of
alcohol use patterns were analyzed and demographic and
socioeconomic factors associated with each pattern among
male drinkers were identified. Then, the association
between the three drinking patterns and each of the five
adverse health and social outcomes mentioned above:
probable CMD, IPV, sexual risk, acute alcohol-related
consequences and alcohol dependence, were examined. A
relatively low number of men of high SLI reported adverse
health and social outcomes. Hence to ensure adequate
power in logistic regression models run, the drinking pat-
tern variables were reported as continuous measures and
change in risk associated with unit change in drinking
pattern was reported (e.g., for each drink of alcohol con-
sumed the average increase in odds for psychological dis-
tress; for each additional day of HED the average increase
in odds for psychological distress). The moderating effect
of SLI on the association between drinking patterns and
adverse health and social outcomes was tested by including
an interaction term between SLI and each drinking pattern
variable in separate logistic regression models. When this
interaction term was significant, stratified effect sizes in the
group of men in lower two quintiles versus upper three
quintiles of SLI were calculated.
Results
One thousand eight hundred and ninety-nine men com-
pleted the screening interview; the majority of respondents
were from randomly selected households (71.3 %, n =
1,353). Although replacement houses were more likely to
be in urban areas (59.4 vs. 36.9 %, P \ 0.001), have a
lower standard of living score (mean score 0.95 vs. 1.00;
P \ 0.01) and be of non-Goan ethnicity (22.8 vs. 14 %,
P \ 0.001), they were comparable to randomly selected
households on the prevalence of AUD and other study
measures. Of the 766 current drinkers (39 %; 95 % CI
36–42) identified by the screening interview, 742 (97 %)
completed the second-stage interview.
Prevalence of alcohol use patterns (Table 1)
Among current male drinkers who completed the second
stage interview (n = 742), 26 % drank less than once a
month, while 21 % reported four or more drinking episodes
per week. The majority of drinkers (72 %) consumed less
than four drinks (40 g) on a typical drinking day, while
14.8 % had six drinks or more (C60 g). Over one-fourth of
male drinkers (29 %) reported HED monthly or more fre-
quently and 7 % reported getting drunk at least weekly.
Demographic and socio economic factors associated
with drinking patterns (Table 2)
Men with lower education and lower standard of living
were more likely to report a risky usual quantity of alcohol
(C60 g/drinking day). At least monthly HED was reported
more often by older men, those who were separated, less
educated, and those with a lower standard of living. Men
from rural areas were significantly more likely to report
drunkenness at least once a week than urban counterparts.
Adverse health and social outcomes associated
with drinking patterns (Table 3)
Risky drinking patterns were associated with all five adverse
health and social outcome variables. After adjusting for age,
area of residence, standard of living, and education, higher
usual quantity of drinking, greater frequency of HED, and
drunkenness were significantly associated (adjusted odds
ratios P \ 0.05) with intimate partner violence, acute conse-
quences of drinking, and alcohol dependence. Similarly,
higher usual quantities of drinking and greater frequency of
drunkenness were significantly associated with sexual risk
behaviors. Finally, higher usual quantity of drinking and HED
were significantly associated with psychological distress.
Moderating effect of standard of living (SLI)
We did not find any interaction between SLI and risky
drinking patterns in its association with CMD, sexual risk
behavior, acute consequences of alcohol use, and alcohol
Table 1 Patterns of alcohol use among current drinkers
Pattern N Weighted % (95 % CI)
Usual quantity (n = 742)
Low risk (\40 g) 534 71.6 (67.7–75.4)
Moderate risk (40–60 g) 97 13.6 (10.6–16.7)
High risk ([60 g) 111 14.8 (11.8–17.8)
Frequency of HED ([60 g) (N = 741)
Never 420 57 (52.9–61.2)
Less than monthly 107 14.3 (11.5–17.2)
Monthly or more 214 28.6 (24.8–32.4)
Frequency-drunkenness (n = 737)
Never 501 66.3 (62.3–70.3)
At least monthly but not weekly 185 26.7 (22.9–30.4)
Weekly or more 51 7 (4.8–9.3)
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dependence. Thus, the respondent’s standard of living did
not moderate the relationship between drinking patterns
and these four adverse social and health outcomes. How-
ever, we observed significant interactions between SLI and
usual quantity of alcohol use (1.08, 95 % CI 1.03–1.12),
HED (1.01, 95 % CI 1.0–1.02), and frequency of drunk-
enness (1.02, 95 % CI 1.003–1.07) in association with
intimate partner violence. Association between intimate
partner violence and risky drinking patterns stratified by
SLI showed that higher risk for intimate partner violence
associated with higher usual quantity of alcohol and
frequent HED were significant only for men with lower
SLI (Table 4).
Discussion
The prevalence of drinking among men in our study (39 %)
is lower compared with that in many western countries [2]
but is consistent with other studies from Goa [20] and other
parts of India [3, 4, 42]. Majority of current drinkers in this
population could be considered as low-risk drinkers (72 %)
based on their usual quantity of consumption; however,
43 % of drinkers reported heavy episodic drinking during
the past year. One-third of current drinkers experienced
drunkenness at least once a month (and up to 7 % weekly).
Lower standard of living and lower education were asso-
ciated with risky levels of usual quantity of alcohol and
HED. In addition, HED was also associated with marital
separation and older age. Finally, rural residence was
associated with more frequent drunkenness. All three risky
drinking patterns were associated with intimate partner
violence, acute consequences of alcohol use, and alcohol
dependence. Increasing usual quantity of alcohol and HED
was also associated with CMD, while sexual risk behavior
was associated with increasing usual quantity of alcohol
and drunkenness. These associations did not differ by
socio-economic class except for the association between
drinking patterns and intimate partner violence.
Table 3 Association between drinking pattern and adverse outcomes
Psychological distress
(GHQ score)
Sexual risk Intimate partner
violence
Acute consequence of
alcohol use
Alcohol dependence
Absent Present Absent Present Absent Present Absent Present Absent Present
Current
drinkers (%)
695 (88.9) 70 (11.1) 752 (97.9) 14 (2.1) 472 (92.1) 48 (7.9) 628 (90.9) 66 (9.1) 641 (88.9) 88 (11.1)
Usual quantity
(mean number
of drinks)
3.7 ± 0.1 5.7 ± 0.7 3.8 ± 0.12 5.7 ± 0.12 3.7 ± 0.14 5.3 ± 0.7 3.8 ± 0.1 6.3 ± 0.7 3.7 ± 0.1 6.4 ± 0.5
Adj ORb 1.17 (1.06–1.3)a 1.19 (1.05–1.3)a 1.12 (1.04–1.21)a 1.02 (1.011–1.029)a 1.024 (1.014–1.034)a
Frequency of
HED (days, last
12 months)
22 ± 3.2 77 ± 20.8 26 ± 3.5 70 ± 38.5 21 ± 3.9 90 ± 23.1 21 ± 3.8 99 ± 20.8 18 ± 3.1 104 ± 18.6
Adj ORb 1.004 (1.002–1.007)a,c 1.004 (1–1.009) 1.005 (1.003–1.007)a 1.006 (1.004–1.008)a 1.007 (1.005–1.01)a
Frequency of
drunkenness
(days last
12 months)
13 ± 2.4 26 ± 9.2 14 ± 2.4 34 ± 16.3 14 ± 3.3 44 ± 15.6 12 ± 2.5 40 ± 10.3 21 ± 13 47 ± 8.9
Adj ORb 1.002 (0.998–1.006) 1.008 (1–1.014)a 1.004 (1.001–1.008)a 1.006 (1.002–1.009)a 1.009 (1.004–1.015)a
a P \ 0.05
b Odds ratio adjusted for age, area of residence, education and standard of living index
c For each additional day of heavy episodic drinking the risk for psychological distress increases by 0.4 %
Table 4 Association between risky drinking patterns and intimate
partner violence stratified by SLI
Adjusted odds ratio for intimate
partner violence
SLI lower two
quintiles OR
(95 % CI)
SLI upper three
quintiles OR
(95 % CI)
Usual quantity of alcohol
(usual number of drinks
per day)
1.35 (1.16–1.56)a 0.66 (0.44–1.00)
Frequency of drunkenness
(days drunk last
12 months)
1.01 (1.00–1.01) 0.99 (0.98–1.00)
Frequency of HED
(days last 12 months)
1.01 (1.01–1.013)a 1 (0.99–1.00)
a P \ 0.05
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The higher rates of alcohol dependence and risky
drinking patterns amongst those who drink are consistent
with findings from other parts of India. To the best of our
knowledge, there have been no studies from India inves-
tigating the impact of diverse patterns of drinking on var-
ious health and social outcomes. Such evidence is
important because risky drinking patterns may be more
relevant in predicting adverse health as well as social
outcomes [8] than overall ‘‘presence’’ or ‘‘absence’’ of
alcohol use. We found that all risky drinking patterns were
associated with indicators of socio-economic disadvantage.
While HED and frequency of drunkenness predicted four
out of five adverse outcomes we examined, usual quantity
of alcohol predicted all five adverse outcomes. Previous
studies from high-income countries have observed associ-
ations between drinking risky patterns and violence [43,
44], alcohol dependence [45], and mental ill-health [46].
Our study confirms that the findings from high-income
countries are also observed in this population and high-
lights the adverse impact of risky drinking patterns in
India.
Standard of living did not influence the association
between risky drinking patterns and adverse outcomes
among drinkers, except for IPV. Association between risky
drinking patterns and IPV stratified by SLI showed that the
IPV is associated with higher usual quantity of drinking
and frequent heavy episodic drinking among men with
lower SLI only.
Limitations of this study
The main limitation of our study is its cross-sectional
design, which limits our ability to interpret the direction of
causality for the associations observed. In particular, the
association of lower standard of living with risky drinking
patterns and of risky drinking patterns with CMD may be
bi-directional. Furthermore, shared determinants such as
personality traits may be residual confounders in the
association between risky drinking patterns and adverse
health and social outcomes. Purposeful underreporting of
socially undesirable behaviors, such as alcohol use and
perpetration of violence cannot be ruled out. However,
experience with similar research efforts, including our own
earlier studies in the same setting, has indicated that self-
reported information from drinkers is generally reliable
regardless of the sensitivity of the information sought and
the type of information-gathering procedure used [47].
Although we found sexual risk behaviors associated with
increasing usual quantity of alcohol and drunkenness, we
do not have information on whether the sexual risk
behavior occurred on the same occasions as alcohol use.
Finally, although both rural and urban areas in Goa were
included in the study, the generalizability to a large and
diverse country like India is limited. The strengths of our
study included the high participation rate, especially con-
sidering the sensitive nature of information sought and the
use of standardized and validated measures for data
collection.
In summary, risky drinking patterns are common among
male drinkers in India and they are at increased risk for
multiple adverse outcomes. Men from socioeconomically
disadvantaged situations are more likely to have risky
drinking pattern. Though risky drinkers from all socio-
economic groups are vulnerable to adverse health and
social outcomes associated with risky drinking patterns,
men with a lower SLI are at increased risk of engaging in
intimate partner violence associated with risky drinking
patterns compared with men with a higher SLI.
In the context of a relatively low prevalence of alcohol
use, alcohol policy in India should specifically emphasize
targeting harm reduction through strategies for reducing
risky drinking patterns across all socioeconomic groups.
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